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The tragedy of lightning deaths in Bihar

Paras Nath Rai, IPS (retd),
Member Bihar State Disaster Management Authority

The problem statement. Lightning is a major natural disaster in India where

most of the deaths occur in rural areas, with low levels of literacy and few buildings

with lightning protection. More than 2,300 people were killed by lightning in 2018,

according to the National Crime Records Bureau and at least 2,000 people have died in lightning
strikes every year since 2005. Lightning do occur in US too but the average number of deaths per
yearis 49 only.

1.

1.1

1.2

1.3

It is true that lightning deaths are reported every
year in many states of India, Bihar has remained

one of the severly affected states. Peatn

100

Unfortunately, year 2020 has been too bad e I

specially for Bihar and eastern part of UP as the =
monsoon has been too good where a mix of %

meteorological and behavioural factors led to a ?
very high number of deaths in Bihar and east Uttar
Pradesh. This year there has been lot of convective
or thunder cloud formation in the region along with
extremely heavy and widespread rains, unusual for June and July. This is compounded by poor

awareness of preventive safety measures among rural folks.

BIHAR has been worst hit this year. As of now about 400 lives have been lost. June 25, 2020
was extremely sad day as no less than 100 People fell prey to this natural phenomena. In fact,
the week June 24 to July 4 saw maximum number of deaths. There were 28 deaths on July 2nd
again 27 people were killed on next day. There are clear indications that there is clear
connection between weather conditions and lightning deaths. Monsoon rains that have been
both deficient and delayed in most of recent years have been rather bountiful this year and this
year Bihar has received 66% excess rains from June 1 to July 2 and 77% excess in the week of
June 24 to July 1. East Uttar Pradesh received 72% excess rains in the same period with 79%
excess only in June 24 to July 1 week. Therefore when timely monsoons arrived this year
farmers moved to their fields quickly to take advantage of the timely and sufficient rains and
fell prey to lightening strike.

. . = Deaths
&
A 4
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&

Most of the casualties are farmers and labourers who were doing agriculture-related work in
fields. The government of Bihar has announced ex-gratia of four lakh rupees each to the next
ofthe kin of the deceased. Government arranged free treatment of injured persons too.

The state also experienced large number of deaths in previous years, 2018 and 2019 . But the
high numbers of deaths in such a short time span are much rare.

The lightning incidents specially of 2020 were studied on various parameters by obtaining
details of incidents, background of victim, status of access to early warning, geographical
features etc for establishing preventive and mitigation measures in focussed manner for the
most affected communities and areas. The findings are summarised below. The concerned
districts administration and other stake holders can initiate action on this basis.

an
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Spatial analysis

The most affected districts are in eastern Bihar namely Gopalganj, Saran, Patna and Rohtas.
Number of deaths in each of these districts is more than 50. Incidentally the geographical area
of Uttar Pradesh close to these districts also have large number of death. In addition Purnia,
Jamui district are also seriously affected. This
geographical phenomenon needs to be studied for
any coorelation. May be the monsoon rain was
more serious in these districts.

Month wise Lightning Death
—anm — 3049 —30
- 18
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|
Seasonal profile
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Most death have occurred in months of June and [ LY .
5 \

July which are the main monsoon months. de ks
Incidents of lightning deaths have also taken place _ P [ Xt Tl
in pre monsoon months of April and May. ol thi Sl iiotiinhee
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Gender/Age profile of victims

Most of the deaths ( 75 to 80%) are occurring from
among the males between the age 10 - 50 years.
Unusually large number of children between age
group 10-20 have been victim in 2020. 70
percentage of the victims are young boys who were .
either working in field or playing some were. This =F
is rather unfortunate. With Schools/colleges being 75% g
closed, Either, the children were agriculture labors
or they accompanied their family or they were
playing out inspite of bad weather. This pattern is
also supported by data analysis of the districts
which are under study. Significantly girls or women are less affected. This is not explainable.
While it is true that women stay home for household work but many do join in the field as
paddy plantation required intensive labor work.

Deathin 2020

Time Frame

Time Frame of Lightening Death

Majority of deaths happened during the period
1130-1600 indicating that afternoon is most
vulnerable time for lightning than early morning
and late evening. This, incidently is the main
working hour. Why this period 12.00 to 18.00- so _
lethal. Would there be a relationship of time of the .
day and lightning strike. Any Meterological
reasons ?

SHHESEBIEE

Rural vs urban

Analysis of data reveal that lightning is a rural phenomenon as 80 % of death are happening
in villages. Agreed that the villager's workplace being open area and therefore they are
exposed to the perils of lightning. There are very negligible number of deaths inside
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buildings/homes. In urban areas people mostly stay Death Ratio
indoors in their work place or homes. Offcourse
many may be working outside or be travelling. But
no victims there? We need to know reason for this. A
One reason could be that urban households are more
aware of safety measures.

= Rural Area

Urban Area

Early warning

Bihar has established lightning sensors for alerting
the people through the application known as Indra
vajra. This alert is available about 30 minutes prior to the lightning. We need to establish
relationship between alerts and deaths so as to understand whether people were able to take
advantage of the alert. Why this period -12.00 to 18.00- so lethal. Would there be a relationship
oftime of the day and lightning strike. Could there be Meterologicalreasons ?

The IMD also issues “nowcast” early warning about thunderstorms, lightning. Did it reach
them? It is accepted fact that reaching such alert to people in villages in a serious concern. Now
early warning protocols are being developed. We hope for better tomorrow.

The conclusion is loud and clear. People need to stay inside their houses in such adverse
weather conditions or alternatively there has to be shelter near the workplace.

What needs to be done-How to protect from lightning

Governments and people are gradually getting sensitised for management of this disaster.
While we have national lightning action plan prepared by NDMA, many states are working
through their own state plans. But the fact remains that most activities are centred around
response post event which has not much relevance in reducing risk to life. It gets limited to
providing some medical assistance where required and ex gratia payment. Whereas the urgent
need is for Long term investment for preventing and mitigating impact of strikes. Some of the
most effective measures could be:

Awareness creation. Therefore, more important preventive action would be promoting
behavioural change among people-discouraging them to go out when weather is not
favourable.

Early warning. Timely and effective early warning is critical requirement for preventing such
deaths. However, predicting a thunderstorm over a pinpointed location is not possible. Nor is
it possible to predict the exact time of a likely lightning strike. IMD can forecast approaching
thunderstorms two to three days in advance but cannot pinpoint the location of lightning
strikes that much ahead of time; its “nowcast” feature predicts the location of lightning, rains
and thunder about 3 hours in advance. Most of the forecast is broad based- district level which
is not very useful help to those responsible for dissemination of alert and preventive action on
ground.

Bihar has established early warning system 'Indravajra'through sensors which alerts people
half an before the lightning. Damini of Ministry of Earth Sciences is also used. However, it
must be appreciated that there are serious concerns of accessibility of the alert to labourers etc
working in field or engaged outside homes in this short time. Therefore, we need to put in place
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systems like siren which can inform most people without android phone or not having access
tomobile.

Computers in panchayat bhawans or schools can be used to informthe people through
mikes/siren. Similar mike arrangements in schools, temples, mosques can be used to
disseminate the early warning

Lightning sensors and arresters are methods used to diffuse the electric charge from a cloud to-
ground lightning safely. It protect a building from lightning strikes. These devices do not
prevent lightning strikes, but instead help to minimize damage and injuries. This is primarily
done using lightning rods, which offer a “path of least resistance” for the lightning to reach the
ground. Lightning protection guidelines need to be followed for the buildings and their electric
installations.

These arresters could be made from local resources ie bamboo, cycle rim, b) regular arresters
on School buildings, panchayat bhawans and in open space near working fields etc and, c)
mobile arresters too that can be put in fields or orchards where people work. Panchayats should
be encouraged and empowered to install them. SDRF fund should be used to install them.

Mobile towers of telecom companies must have arresters for safety of equipments.Ifthey don't
have it must be ensured.

Once again the it must be emphasized that, as with other disasters there is urgent need
for investments in prevention and mitigation aspects over some years.

Challenge of data. Lightning is the biggest contributor to accidental deaths due to natural
causes. And yet, lightning remains among the least studied atmospheric phenomena in the
country. States generally maintain data of fatalities only, that too name and address because of
ex gratia of Rs 4 lakhs.Occurrences of lightning are not tracked in India, and there is simply not
enough data for scientists to work with. Data is essential to determine most affected places,
linkage to geographical features if any, profile of deceased and circumstances at time of death,
accessibility to early warning and status of awareness and preparation of community. This,
then can be converted into FOCUSSED ACTION for the vulnerable area and community. We
also need to to understand the relationship, if any between geographical features such as forest
area, hilly tract and rivers etc and lightning strikes, whether mobile towers, electrical poles
play any role in preventing the spread of lightning. This again can help in preparing action
plan.

Since the impact is pre dominantly in rural space,capacity building of the community
including empowerment of local bodies at village level is another critical area of work that
requires attention. BSDMA has been actively engaged in awareness compaign. [AC material
is available which can be used for this purpose.

Building byelaws needs to be reviewed whether they contain sufficient provisions for safety
against lightning specially for villages and semi urban places where the approval for a building
is either not required or not obtained.
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